Mechanism of action of prostaglandin F2 alpha-induced luteolysis: evidence for a rapid effect on the guanine nucleotide binding regulatory component of adenylate cyclase in rat luteal tissue.
The initial events in prostaglandin F2 alpha-(PGF2 alpha)-induced luteolysis were studied in pregnant mare serum gonadotropin/human chorionic gonadotropin-(PMSG/hCG)-treated rats with luteinized ovaries. Injection with a potent PGF2 alpha analog (cloprostenol, 5 micrograms/ml) induced functional luteolysis, as assessed by plasma levels of progesterone and 20 alpha-dihydroprogesterone. At 0.5 and 3 h after cloprostenol administration the luteolytic effect was also evident as a reduced response of luteal adenylate cyclase to all stimulatory agents tested, LH, isoproterenol, fluoride, guanylylimidodiphosphate and forskolin. 24 h after cloprostenol the response to all agents, except to LH, had returned to normal. This general and transient block of the luteal adenylate cyclase system indicates that a common factor, possibly the stimulatory guanine nucleotide binding protein (Ns), is involved in the mechanism of action of PGF2 alpha. To test this hypothesis, we measured the functional coupling of the Ns protein to the beta-adrenergic receptor in luteal membranes. Binding competition curves showed a marked shift to the right in membranes prepared from rats injected with cloprostenol 0.5 and 3 h before membrane preparation, while at 24 h after cloprostenol the shift had disappeared. The total number of beta-adrenergic receptors was, however, not affected by the cloprostenol treatment. Computer analysis of the data indicates that, at 0.5 and 3 h after cloprostenol treatment, there was a reduced number of high affinity binding sites, 38 and 41%, respectively, compared to 53% for control membranes. The cellular mechanism for this action of PGF2 alpha on the Ns protein remains to be elucidated.